In non-neuronal tissues, activation of oxytocin receptors (OTRs), like other Gα q/11 type G-protein coupled receptors (Gα q/11 /GPCRs), increase prostaglandin (PG) expression. This is not known for the (OTRs) expressed by central OT neurons. We examined mechanisms underlying OT's effects on supraoptic nucleus (SON) OT and vasopressin (VP) neurons in hypothalamic slices from lactating rats. OT application (10 pM, 10 min) significantly increased firing rates of OT and VP neurons, both of which expressed OTRs. Indomethacin, an inhibitor of PG synthetases, blocked these increases. OTR (but not a V 1 receptor) antagonist blocked OT effects, without blocking the excitatory effect of PGE 2 . Tetanus toxin blocked OT effects on fast synaptic inputs and firing activity of SON neurons, but not OT-evoked depolarization, suggesting involvement of both preand post-synaptic neurons. Indomethacin also blocked the excitatory effects of phenylephrine, another Gα q/11 /GPCR activating agent, but not those of PGE 2 , a non-Gα q/11 /GPCR activating agent in the SON. OT or phenylephrine, but not glutamate or KCl, enhanced cyclooxygenase 2 expression at cytosolic loci in SON neurons, and nearby astrocytes, as revealed by immunocytochemistry. This OT effect was not blocked by TTX. Western blot analyses showed that OT significantly increased cyclooxygenase 2, but not actin expression. OT promoted the formation of filamentous actin (F-actin) networks at membrane subcortical areas of both OT and VP neurons. Indomethacin blocked enhancement of F-actin networks by OT but not by PGE 2 . These results indicate that PGs serve as a common mediator of Gα q/11 /GPCR-activating agents in neuronal function.
Introduction
Activation of G-protein coupled receptors (GPCRs) that couple to Gα q/11 Gprotein (Gα q/11 /GPCRs) initiates intracellular signaling cascades in many neurons, e.g., GnRH neurons (Piva et al. 2004 ), melanin-concentrating cells (Griffond and Baker 2002) , and in lactotrophs and corticotrophs (Suarez et al. 2002) . These cascades mainly involve mobilization of phosphatidylinositol 4, 5-bisphosphate (PIP 2 ), subsequent activation of protein kinase C (PKC) by diacylglycerol (DAG), mobilization of intracellular Ca 2+ stores, and activation of extracellular signal regulated protein kinase ½ (ERK ½) (Luttrell 2003) . Despite abundant evidence from studies on non-neuronal tissues, our understanding of Gα q/11 /GPCR signaling pathways in neurons is quite meager.
Oxytocin receptors (OTRs) belong to Gα q/11 /GPCRs (Di Scala-Guenot and Strosser 1992; Strakova et al. 1998) . In uterus, prostaglandins (PGs) are a major product and mediator of OT signaling after activation of OTRs (Zlatnik et al. 2000) ; (Molnar et al. 1999) . OT also increases the polymerization of filamentous actin (F-actin) (Gogarten et al. 2001) , likely by PGE 2 mediation (Martineau et al. 2004) . In supraoptic nucleus (SON) neurons, the effect of OT is related to inositol trisphosphate (IP 3 )-sensitive Ca 2+ solution with respect to the bath) were uncorrected in the results, because the variation of pipette tips brought 2 -3 mV difference among individual recordings and made accurate estimates of compensation difficult.
Immunocytochemistry. The methods for identification of recorded neurons were modified from previous publication (Smithson and Hatton 1990) . After recording with electrodes containing LY in the pipette solution, slices were fixed in 4% paraformaldehyde at 4 ˚C overnight and treated with 0.3% Triton X-100 for 30 min. Data collection and analysis. Neurons that fired continuously and showed sustained outward rectification (SOR) in response to 11 steps (5mV/step) of hyperpolarizing pulses (each lasting 1200 ms) from -40 mV (Stern and Armstrong 1995) were taken as putative OT neurons. The SOR assessment was always performed at the very beginning of whole-cell recording, to insure that no significant dialysis had occurred (Wang and Hatton 2004) . Putative VP neurons were those that fired phasically and showed clear plateau potentials. In our analysis of phasically firing neurons, we adopted the criteria used by Leng and colleagues (Brown et al. 1998) . Neurons that fired irregularly were only identified subsequently by immunocytochemistry, and silent neurons were not analyzed in this study. In evaluating the relative intensity of different immunostaining, the luminosity of neurons in a specific channel in each section was assayed with Photoshop (6.0). A value for each section (slice) was obtained by averaging values from 6 -12 neurons or as otherwise indicated in the results. In the same series of experiments, depth of focus, photo multiplier tube (PMT) intensity (350-600 volts), offset (-1-4%), pinhole size (1 airy unit corresponding to an optical slice thickness of < 300 nm), magnification (63X objective lens) and zoom (3-5 times) were kept at the same value. Differences > 20% in fluorescence intensity for various treatments were considered to be different. Merging of different channels was confirmed by Z-series scanning. The intensity of Cox-2 protein staining in Western blots was determined by multiplying average luminosity by the pixel size of corresponding bands with Photoshop software. The criteria for evaluating F-actin structures were as follows. Confocal images of three horizontal and three vertical sections, spaced equidistant from one another in one neuron, were measured with Leica LCS Lite software. Neurons that had intact membrane subcortical F-actin networks (or F-actin ring) were required to show two peaks in gray scale, in each intersection, that were at the periphery of each neuron. This feature had to be consistent through sections in Z-series scanning. Neurons exhibiting only one peak or no peak in any of the six measurements were considered to lack intact membrane subcortical F-actin networks. ANOVA, paired t-test or Wilcoxon Rank Test and χ 2 tests were used for statistical analyses by SigmaStat (SPSS Inc), and p < 0.05 was considered significant. All measures were expressed as mean ± s.e.m., except as otherwise indicated in the results.
RESULTS
Neuronal firing activity was observed in 93 SON neurons (44 OT and 49 VP neurons, as determined from electrophysiological criteria) from 30 rats. Ten of the putative OT neurons and six of the VP neurons were further confirmed immunocytochemically. Twelve rats, yielding 50 SON sections, were used for staining Factin and Cox-2, and for Western blot analyses of Cox-2.
Excitatory effects of OT via PG synthesis
Experimental manipulations began only after the OT neuron was judged to have become electrophysiologically stable in whole cell configuration. OT (10 pM, 10 min) was then bath applied (Fig. 1A) . Ten of 11 OT neurons tested showed increased firing rates > 20%
Final accaepted version JN-01267-2005.R1 10 at the end of 10 min (Fig. 1A 1 ) , a small but significant increase (Fig. 1A 2-3 ; P < 0.05, n = 11). Meanwhile, there was a relatively large increase in membrane potential (E m ) depolarization (P < 0.01). This result is in agreement with previous work (Yamashita et al. 1987) .
PGs have excitatory effects on electrical activity of SON neurons (Ibrahim et al. 1999) . If OT acts via PGs, blocking PG synthetases should occlude OT excitatory effects. Therefore, we investigated the effect of OT during a blockade of PG production. Bath application of 1 µM indomethacin (an inhibitor of cyclooxygenases, enzymes for PG synthesis) for 10 min significantly reduced the basal firing rate ( In parallel with the effect on OT neurons, the same dose of OT, but not VP, caused significant E m depolarization and excitation in VP neurons ( Fig. 2A , P < 0.01, n = 16). In the presence of indomethacin, excitatory responses and the E m depolarization to OT were blocked ( Fig. 2B , P > 0.05, n = 7), suggesting that PGs also mediate the excitatory effects of OT on VP neurons. In comparison, the significant (P < 0.05) effects of OT on OT neuronal firing rate occurred earlier than in VP neurons (5 min vs. 9 min in min-by-min analysis). However, OT caused a more profound increase in peak firing rate of VP neurons (185% in OT vs. 340% in VP neurons of control). This is likely associated with the phasic bursting features of VP neurons.
Despite the excitatory actions of OT on both neuronal types, OT did not significantly influence the membrane conductance of these neurons (2.5 ± 0.2 nS vs. 2.7 ± 0.3 nS, n = 10, P > 0.05). (Fig. 3B) . The excitatory effects of OT on VP neurons were also manifested in reduced inter-burst intervals (from 399 ± 146 s to 163 ± 44 s, 0.05 < P < 0.1), increased burst duration (from 174 ± 68 s to 1041 ± 332 s, P < 0.05) and increased intra-burst firing rates (from 2.9 ± 0.9 Hz to 4.5 ± 0.8 Hz, 0.05 < P < 0.1). Together with previous findings, these results indicate that the excitatory effect of OT is achieved via activation of OTRs but not via V 1 receptors. Moreover, blocking OTRs did not block PGE 2 excitatory effects on either cell type, as shown by the two examples in Fig. 3D .
OTRs
In support of the effects of OT on both OT and VP neurons via OTRs, immunostaining in four SON sections from two rats confirmed the expression of OTRs by both the cell types. Positive immunostaining was also seen in astrocytes (Fig. 4) .
Targets for OT actions
The activity of OT neurons heavily depends on afferent inputs (Wang et al. 2006 ).
Glutamatergic and GABAergic inputs are the main sources of direct synaptic contacts with OT neurons (Theodosis et al. 1995; Armstrong and Stern 1997 ). Here we used Tetanus toxin (10 nM) pre-treatment of slices for 1-1.5 hours, then observed the effect of OT on EPSCs/IPSCs and firing activity. Without this treatment, OT significantly reduced the EPSCs and IPSCs (data not shown), consistent with previous reports at higher doses of OT (Brussaard et al. 1996; Kombian et al. 1997) . After Tetanus toxin treatment, EPSCs precipitously declined in size and frequency, and IPSCs actually disappeared. No marked changes in slow membrane currents were observed in response to OT ( Fig. 5A1 and A2). Pre-treatment with Tetanus toxin significantly hyperpolarized the E m (55.3 ± 1.2 mV vs. 52.3 ± 1.0 mV in control, P < 0.05, n = 8 for each group). OT still had a depolarizing effect (56.6 ± 1.2 mV vs. 54.1 ± 1.4 mV, P < 0.05), on both OT (n = 4) and VP neurons (n = 4), whereas firing activity was unchanged for the group as a whole ( Fig.   5B 1 ) . However, in one VP neuron with relatively depolarized membrane potential, OT did increase its firing rate (Fig. 5B 2 ) . These results indicate that OT does have postsynaptic effects, but its excitatory effect heavily depends on synaptic vesicle release and the basal E m level. Since OT did not change the membrane conductance, and the excitatory action was relatively slow compared with the actions of channel-coupled receptors of neurotransmitters, we extended our study by looking for PG-associated intracellular signaling rather than OT effect on ionic channel activity (although OT did decrease voltage gated Na + current in slices with longer application, data not shown here).
Common mediation by PGs in actions of Gα q/11 /GPCR-activating agents
The excitatory effects of OT on both OT and VP neurons and their elimination by blockade of PG synthesis highlight the possibility that PGs are a common mediator in actions of Gα q/11 /GPCR-activating agents. However, the possibility remains that indomethacin worked separately from Gα q/11 /GPCR signaling. Therefore, further experiments were performed on OT and VP neurons, based on the common responses to OT observed in the two types of SON neurons. First, the influence of indomethacin on the effects of phenylephrine, another Gα q/11 /GPCR-activating agent, was observed. As is commonly observed, phenylephrine (10 µM, 5 min) caused significant excitation in five of five SON neurons (Fig. 6A ). The presence of indomethacin (1 µM, 10 min before) blocked the excitatory effect of phenylephrine ( Fig. 6A ) in four of four OT neurons and three of three VP neurons. This result strongly suggests that the mediation of PGs in excitatory responses caused by OT is a common effect of activating Gα q/11 /GPCRs. To eliminate the possibility that the ineffectiveness of OT or phenylephrine in the presence of indomethacin was the result of a non-specific inhibitory effect of indomethacin, we injected positive current to re-excite neurons by direct depolarization of E m (by 6 -12 mV) at 10 min after indomethacin application. In all 6 neurons tested (three OT and three VP neurons), OT still failed to significantly change the excitability or E m levels of SON neurons (Fig. 6B) , suggesting that the blockade of OT and phenylephrine actions was not due to non-specific inhibitory effects of indomethacin. To further strengthen the above conclusion and confirm a specific mediation by PGs in Gα q/11 /GPCR signaling, we observed the effect of PGE 2 , a non-Gα q/11 /GPCR-activating agent for SON neurons. In four of four OT neurons and three of three VP neurons, the presence of indomethacin did (Fig. 6C) , confirming a specific effect for indomethacin on PG synthesis, but not on PGE 2 's excitatory action.
OT upregulated inducible PG synthetases
Further experiments confirmed that OT increases the expression of Cox-2 in the SON.
Twelve paired hemi-slices from six rats were randomly assigned to control and OT treated groups. These 12 hemi-slices were subsequently subjected to immunocytochemical analyses for OT, VP, Cox-2 and, in three cases, GFAP. They were immuno-identified as OT-Cox-2 (three pairs with GFAP) and VP-Cox-2, respectively.
Before application of OT, 73.5% of the SON neurons (n = 54) showed Cox-2 positive staining, which was highly concentrated in nuclear areas, and only 20% showed visible cytosolic Cox-2 (i.e., >20 % above background levels). Application of 10 pM OT for 5 min significantly (6/6, P < 0.05) increased the total number of Cox-2 positive OT neurons (94.5%, n = 64) and GFAP positive cells (3/3) (Fig. 7A) . The number of OT neurons that were Cox-2 positive in cytosolic areas increased significantly (up to 85 % in OT treated groups, P < 0.01 by χ 2 -test). In particular, the relative intensity of Cox-2 staining in cytosolic areas was increased significantly (Fig. 7C 1 ) , suggesting that OT activates PG synthesis in both OT neurons and astrocytes. Cox-2 activation by OT in OT neurons was accompanied by Cox-2 activation in VP neurons (Fig. 7B ). Similar to OT neurons, under control conditions, Cox-2 positive immunoreactivity was concentrated in nuclear areas.
Weak cytosolic staining in 39% of the VP neurons was observed in six hemi-slices. OT treatment did not significantly change the ratio of Cox-2 positive to negative VP neurons (before 76.7 %, n = 67; after 80.8 %, n = 56). However, the intensity of Cox-2 staining that was particularly dramatic in cytosolic areas, increased significantly in all six slices (Fig. 7C 2 ) . In the presence of indomethacin (1 µM for 10 min), no cytosolic Cox-2 was detected, however, nuclear Cox-2 expression was not influenced markedly. Addition of OT (10 pM for 5 min) slightly increased the expression of cytosolic Cox-2 expression (12.5% of 16 neurons) whereas there were no obvious changes in nuclear Cox-2 expression, indicating the function of indomethacin at Cox-2 levels. Finally, Western blot analysis demonstrated that 5 min of OT application significantly (P < 0.05, n = 4) increased Cox-2 protein expression in the SON, while the total amount of actin (reprobed after stripping Cox-2 antibodies) was not changed significantly (Fig. 7D ).
One possibility is that Cox-2 expression in SON neurons may not be linked directly to OTRs or Gα q/11 /GPCR activation, but simply to increased firing activity. To remove this doubt, we performed the following experiments in two rats with four hemislices in each group. With action potentials blocked by TTX (1 µM for 30 min), the basal cytosolic Cox-2 expression in SON neurons (75 % of 16 OT neurons and non-OT neurons) was significantly higher than in TTX-free normal medium, whereas nuclear Cox-2 expression was obviously reduced (37.5% of the cells). Addition of OT in the presence of TTX actually activated all of the neurons, including nuclear sites, and astrocytes (Fig. 8A ). While this result supports a direct postsynaptic action, it raises the suspicion that it may be the action potentials that induced Cox-2 expression. In support of a specific action for OT, we further tested the effect of 0.1 mM glutamate and 12 mM KCl on Cox-2 expression, which are well known for their excitatory effects on SON neurons. Treatment of four hemi-slices with glutamate did not significantly influence (actually appeared to reduce) the expression of Cox-2 at cytosolic sites in 16 SON neurons (6.3%) and intermingled GFAP-positive components (Fig. 8B) . Similarly, high K + solution for 5 min did not increase the number of neurons that were cytosolic Cox-2-positive (12.5%), nor the number of astrocytes (Fig. 8C) . By contrast, 10 µM phenylephrine significantly increased the number of cytosolic Cox-2-positive OT neurons, while no strong activation appeared at GFAP-positive elements (Fig. 8D) . It was noted that the ratio of Cox-2-positive cells (43.8% of 16 OT neurons in four hemi-slices) in the phenylephrine treated group was obviously lower than that resulting from OT treatment. These results suggest that action potentials or their associated synaptic transmission exerted an inhibitory rather than an excitatory effect on the induction of Cox-2 expression by OT. Alternatively, it is very likely for PGs to mediate effects of OTRs and other Gα q/11 /GPCR at least in SON neurons.
OT promotes formation of F-actin networks via PGs
Potential involvement of PGs in OT actions was further examined with the expression of F-actin, a target of PG actions in peripheral organs. In six paired hemi-slices from the rats used in the experiments described above, OT-NP and F-actin were immunostained. In the control condition, weak or no expression of intact F-actin networks was seen in both OT (n = 36) and non-OT (n = 36) neurons at membrane subcortical areas (Fig. 9A 1 ) . Bath application of OT for 5 min significantly increased the formation of F-actin networks at membrane subcortical areas in OT (35/36) and non-OT (33/36) neurons (Fig. 9A 2 ) .
Comparing average luminosities of F-actin at corresponding subcortical areas in OT neurons of different slices (n = 6), a significant increase was observed after OT treatment (control, 94.2 ±16.4; OT, 116.2 ± 10.7, P < 0.01). Pretreatment of slices with indomethacin did not significantly influence F-actin ring-like structure in OT or non-OT neurons compared with control. The presence of indomethacin also blocked OT-(5.6%, n = 2/36), but not PGE 2 -(91.7%, n = 33/36) induced formation of F-actin networks ( Fig.   9B 1 and 9B 2 ) . Similar to the OT effects, phenylephrine increased the number of F-actin networks at membrane subcortical areas; however, the ratio was lower (62.5% of 16 neurons) than for OT. This result suggests that OT increased F-actin networks at membrane subcortical areas via production of PGs. Since Western blot analysis revealed no significant changes in actin expression, it seems that the changes in F-actin imaging mainly reflect structural changes and spatiotemporal redistribution of actin molecules, rather than an alteration in synthesis.
Discussion
The present results demonstrate the effectiveness of OT, operating on OTRs at or near physiological concentrations, in exciting both OT and VP neurons. Having established this, we further revealed that the excitatory effect of OT is linked to increases in PG synthesis that caused enhanced formation of membrane subcortical F-actin networks. We also verified, for the first time, that PGs may serve as the common pathway in Gα q/11 /GPCR signaling. This mediation likely includes PG-induced reorganization of actin cytoskeletal elements. suggesting that OT excites only OT neurons, our results showed excitatory effects of OT on both OT and VP neurons. This discrepancy is apparently due to several differences in experimental conditions, observation periods, etc. Without much data to support such a notion, most of the literature available in this field also suggests or infers that OTRs are located exclusively on OT-secreting cells and that OT excites only OT neurons. Analysis of experimental conditions used earlier, along with new data pertinent to these issues, yields a somewhat different picture. First, the times of OT application differ. Most previous experiments observed effects of OT for shorter times (< 5 min), so would have missed OT effects on VP neurons which occurred at times > 5 min. A second crucial difference is OT dose. We used relatively low level (10 pM OT) and most of others used 1 nM to 1 µM of OT. Since OTRs are composed of different subtypes (Gimpl and Fahrenholz 2001) , our low dose may reflect the effect of OT on a high affinity, low volume type. Third, different routes of OT application may yield different results. OT or VP injection into the third ventricle had no effect on VP neurons (Freund-Mercier and Richard 1984), but in slices, VP can influence synaptic activity of OT neurons (Hirasawa et al. 2003 ). This could explain why an in vivo study (Freund-Mercier and Richard 1984) showed no OT effects on VP neuronal firing while the present clearly observed these.
Forth, in patch-clamp recordings (from cells mostly at the surface of the slice), SON neurons likely surrounded by very lower concentration of endogenous OT, due to medium perifusion, had higher accessibility and sensitivity to exogenous OT than would neurons recorded at sites deeper in the slice in either extracellular or sharp electrode recordings. Patch recordings also avoid negative influences of spatial averaging of extracellular currents or leakage around sharp electrodes. The excitatory effects elicited by low OT doses are in agreement with basal OT levels measured in the CSF: <10 pM in direct measurement in humans (Altemus et al. 2004 ) and rats (Devarajana and Rusak 2004) , and supported by the excitatory actions of exogenous OT at 50 pM (Kuriyama et al. 1993) in extracellular recordings. A fifth factor may be the care taken to avoid desensitization by thoroughly cleaning perfusion system between tests. Since SON neurons are highly sensitive to OT, any residual OT from previous tests could reduce the sensitivity of VP neurons. Actually, in Yamashita's study (Yamashita et al. 1987 in SON neurons by OT (Lambert et al. 1994; Di Scala-Guenot et al. 1994 ) can cause membrane translocation of phospholipase A 2 , which releases AA from plasma membranes. The breakdown of PIP 2 by PLC also increases substrates for PG production by releasing DAG. Our recent work has confirmed OT activation of ERK ½ in SON neurons (Hatton and Wang 2005) . Activation of ERK ½ will further phosphorylate and activate phospholipase A 2 (Chakraborti 2003) and cyclooxygenases (Jeng et al. 2000) , enhancing PG synthesis.
The increased Cox-2 expression and potentially increased production of PGs are partially responsible for OT's autoexcitatory effects, and represent a common effect of activating Gα q/11 /GPCR. This proposal is supported by the observation that blocking PG synthesis also blocked OT-and phenylephrine-, but not PGE 2 -evoked excitation and Factin network formation in both OT and VP neurons. Since both OT and phenylephrine function via activation of Gα q/11 /GPCRs, while PGE 2 does not, the blocking effects of indomethacin can be explained as the specific blockade of PG synthesis, a key link in Gα q/11 /GPCR signaling. To reinforce this, neither glutamate nor KCl increased Cox-2 expression, although they are well known to excite neurons. It is unlikely that the ineffectiveness of OT in the presence of indomethacin was derived from inhibitory effects of indomethacin itself. If this were the case, then PGE 2 application would not have had excitatory effects and OT would have continued to excite SON neurons after E m was depolarized to remove potential non-specific inhibition. Neither was observed.
The actions of OT involve both pre-and postsynaptic neurons. Tetanus toxin blocked synaptic vesicle release but not OT depolarizing effects. TTX blockade of spontaneous postsynaptic Na + currents, did not preclude OT-induced enhanced Cox-2 expression. Since the effects of OT are not necessarily related to the firing activity at somata (Ludwig et al. 2002) , that there was no effect on membrane conductance and little change in firing activity after Tetanus toxin treatment, may support the hypothesis that the electrical activity of SON neurons under OT stimulation heavily depends upon presynaptic inputs and astrocyte-originated transmission. Direct actions of OT on SON neurons are closely associated with the intracellular metabolic and slow responses, e.g., PG production, and burst generation. Together with previous reports (Brussaard et al. 1996; Kombian et al. 1997; Hirasawa et al. 2001; Chevaleyre et al. 2000; de Kock et al. 2003; Lambert et al. 1994) , we conclude that both pre-and post-synaptic neurons mediate OT actions.
The mechanisms underlying PG excitatory effects in OT actions may involve several signaling pathways. Studies have shown that PG excitatory effects were partially mediated presynaptically through an inhibition of GABA release via EP 3 receptors (Shibuya et al. 2000) . PGs had a postsynaptic excitatory action on SON neurons mediated by activation of cationic currents, also in dissociated SON neurons, and the reversal potential of these currents was -35.5+/-0.9 mV (Sutarmo Setiadji et al. 1998) via EP 4 receptors. PGs increase hyperpolarization activated inward current (Ingram and Williams 1996) and reduce K + conductance (Nicol et al. 1997) . These effects are consistent with known mechanisms underlying OT-mediated excitatory responses in neurons. For example, in brainstem motoneurons or in spinal cord neurons, OT increases neuronal excitability via actions that result in opening non-selective cation channels or that close K + channels (Raggenbass 2001). Thus, it is likely that OT acts at both SON neurons and astrocytes leading to increased release of PGs, which together with other neurotransmitters strengthen OT actions by modulating the activity of both pre-and postsynaptic neurons.
It was previously unknown whether PGs also function through modulation of actin dynamics. The present study provides the first evidence that OT increases the formation of F-actin in neurons through PGs, raising the possibility that dynamic F-actin plays a key role generally in the functions of OT and PGs. Blocking PG synthesis blocked the formation of subcortical F-actin networks, while OT's excitatory effect was also reduced significantly. The mediation of PGs in OT's promoting actin polymerization is also clear: blocking PG synthesis did not block PGE 2 -evoked actin dynamics. In fact, our study did find that destruction of actin cytoskeleton by cytochalasin B, caused a prolonged inhibition of the firing activity, immediately or following a short excitation.
The presence of cytochalasin B for 15 min was enough to block the excitatory effects of OT; applying OT for more than 30 min often caused disruption of actin cytoskeleton, which is accompanied by dramatic spike frequency reduction (Wang and Hatton, unpublished data) . Thus, although we could not completely exclude the possibility that Factin is merely a co-factor in OT-PG-evoked excitation and not a crucial link in OT-PG signaling cascades, the probability is high that dynamic F-actin reorganization is, indeed, a crucial link in OT-PG-mediated excitation.
While we established presence of the above signaling cascade, we cannot exclude the possibility that OT and PGs could work in balance or parallel. Indomethacin did not completely block the effect of OT. This could be due to an incomplete effect of indomethacin in blocking Cox-2 activation, or because of the effect of divergent pathways downstream of Gα q/11 /GPCR, other than PGs (Ca 2+ , PKC, etc). It is also true that activation of OTRs, α 1 -adrenoceptors and likely many other neurotransmitter receptors can increase PG synthesis. We conclude that PG is one of the important pathway mediating Gα q/11 type G-Protein actions, but not only one. Effects of OT on E m and firing activity. B 1 . Exemplifies effects of OT observed on both OT and VP neurons: slightly depolarized the E m but no marked effect on the firing rate.
B 2 . Special case shows that OT caused both increased firing rate and E m depolarization.
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